Introduction
To grow and develop, businesses must innovate (Schumpeter, 1934) . The tourism industry is no different: it needs to innovate so that businesses and destinations can evolve and stand out. Because of its fragmented and multi-stakeholder nature, the tourism industry is particularly well suited to open and collaborative innovation (Egger et al., 2016) . Some believe that the competitiveness of destinations is determined by their capacity to reinvent themselves by offering new products and services that recombine the partnerships between the various elements of the territory's tourism offering (Pikkemaat & Weiermair, 2011) . Although destinations struggle to innovate (Najda-Janoszka & Kopera, 2014) , opening up the innovation process by engaging stakeholders in a living lab project could stimulate innovation .
Open innovation is about increasing and improving collaboration with an ecosystem's stakeholders and engaging users in the co-creation process. The living lab approach aims to promote and structure stakeholder collaboration, and its key feature is that users become fully fledged stakeholders in the co-creation process and are involved from the very beginning, in a real-life environment. Through living labs, "tourist service providers will obtain insight into what tourists actually want and will have an opportunity to improve and develop new services targeted to different customer segments" (Pucihar et al., 2014) . Such insight (from the living lab) could not only enable identification of new markets, but also spur innovation, development, and product improvement (Buhalis & Amaranggana, 2014 ) through more frequent interactions among stakeholders in a partnership. With interactions between users (tourists) and providers of technology and tourist services being a key catalyst for innovation (Hjalager, 2002) , living lab could create increased collaboration opportunities through a common platform where stakeholders would share, discuss, assess, and design various solutions A destination management organization looking to integrate technology into its tourism offering tasked a living lab with engaging tourists and tourism providers in the process. At the end of the two-year initial funding period for an action research project, the process is a success and stakeholders are engaged in the innovation ecosystem. But what is next? By observing participants and gathering feedback from stakeholders through a Policy Delphi panel, the outcomes of the project and the intentions and actions of the tourism providers and other parties were identified. Innovation capacity has increased: spin-offs were created and stakeholders have embraced open and collaborative innovation. Now, stakeholders are determined to make the process sustainable by finding other funding sources. But what should be the level of cooperation and intervention? What level can best foster innovation and knowledge retention? A case study combining a grid of characteristics and levels of analysis for living labs was used to identify one key question: for a living lab in tourism, does scale matter? This article will explore that question and will contribute to the understanding of the living lab as a model of socio-territorial action.
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David Guimont and Dominic Lapointe (Pucihar et al., 2014) . In addition, living labs have the potential to become innovation facilitators Schuurman et al., 2013) and thus create what destination management organizations are struggling to build: an environment that promotes co-operation among tourism industry stakeholders to enable innovation (Najda-Janoszka, 2013).
The living lab under consideration in this article deals with a geography-based activity: tourism. A living lab is not only an innovation process (Bergvall-Kåreborn & Ståhlbröst, 2009) ; it is also a physical space, a place where innovation happens, a territorial development tool (Lafontaine & Gallant, 2013) , and a form of socioterritorial action (Doyon et al., 2015) .
Living labs often use a territory as a focus for development or innovation. However, few researchers have examined the matter of selecting a scale for intervention, although some authors have defined scales of concertation and intervention (Bergvall-Kåreborn et al., 2015; Doyon et al., 2015; Franz et al., 2015,) . When living labs deal with strongly territorial industries, such as tourism and agriculture, the need to reflect on scales and levels of action emerges.
To advance reflection on these matters, we used the three-levels grid of analysis proposed by Schuurman and colleagues (2015) to describe the case of a tourism industry living lab . We are attempting to highlight how the framework applies to the reality of the pilot project in order to identify gaps, particularities, and similarities that could provide insight into the scaling and sustainability of the implemented innovation ecosystem.
The article is structured as follows. First, we will review the literature on living labs and levels of innovation. Then, we will apply the three-level framework to an action research project in living lab mode with the tourism industry. Finally, we will discuss the relevance of combining levels of innovation process with socio-territorial geographic scales.
Literature Review
With the living lab approach, users must be at the centre of research or innovation efforts. Instead of attempting to understand users through studies, some organizations now prefer to directly involve users in their actual innovation process (Westerlund & Leminen, 2011) . This co-creation approach stimulates innovation and delivers a number of benefits: better grasp of consumers' latent needs, lower risk of failure in product and service design, shorter lead times for new products and services, and higher profits (Westerlund & Leminen, 2011) .
Living labs usually include the following features and principles (Bergvall-Kåreborn et al., 2009 ):
• a technology infrastructure
• an ecosystem of stakeholders who can interact to develop and assess products, services, processes, or systems
• an innovation process that is as open as possible (e.g., regarding intellectual property and types of partnership)
• users playing a key role as co-creators of the products, services, and technologies being developed
• a human-centric design approach that involves ethnographic observation, empathy, and rapid prototyping
• sustained and meaningful interaction and community involvement
• consideration of users' natural environments Living labs also provide "physical regions or virtual realities in which stakeholders form public-private-people partnerships (PPPP) of firms, public agencies, universities, institutes, and users all collaborating for creation, prototyping, validating, and testing of new technologies, services, products, and systems in real-life contexts" (Westerlund & Leminen, 2011) .
According to Schuurman and colleagues (2015) , the living lab approach combines practices from both the open innovation and user innovation paradigms: "Open Innovation can be used to study the knowledge transfers on the constellation level, whereas User Innovation can provide insights into user contribution and user involvement methods." This observation stems from the three-level model proposed by the same authors: open innovation happens at the macro level (the living lab constellation) and user innovation happens at the micro level (user contribution and engagement methods), while the living lab project (innovation project) is between the two, at the meso level.
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With their three-level model (Table 1) , they propose the following definition : This article will apply this three-level model to analyze a living lab project in the tourism sector, which is not technology intensive. We will combine this model with the territorial scales (macro, meso, and micro) to describe and understand how innovation level and territorial scales can be combined in a socio-territorial model of action.
We will use this grid to characterize the ongoing living lab project and to explore possible options for sustainable engagement. However, these levels refer to the processes implemented to stimulate innovation, not to geographic scales. Nevertheless, when the innovation process is integrated into an economic sector that is deeply rooted in a given territory, reflections on the correspondence between innovation levels and geographic scales can be fruitful.
Living labs and territoriality
In a paper demonstrating the transferability of the living lab approach as a model of socio-territorial action, Franz and colleagues (2015) argue that "living labs have the potential to be an instrument for the active inclusion of citizens in urban research projects investigating socio-spatial questions." They use the term "space of encounter" to describe the space where citizens converge naturally, and where the living lab is moved to take this natural tendency into account. They discuss spaces of encounter (meso level) as well as the time and nature of encounters (micro level).
According to Leminen, DeFillippi, and Westerlund (2015) , who identified paradoxical tensions in the living lab approach, larger scales are better because they maximize stakeholder diversity and knowledge retention, and because larger user pools are easier to segment.
However, local needs and contexts should be taken into account. These authors believe that combining several local contexts into a broader ecosystem is beneficial.
To integrate living lab characteristics into a territorial conception of innovation, we can say that a living lab is both an approach and a milieu/environment (BergvallKåreborn et al., 2009) , where the milieu is a continuum between the macro level (constellation) and the micro level (methodological research steps). This continuum of physical, social, and virtual spaces enables governance, concertation, and knowledge retention (at the macro level) as well as interventions, user involvement, co-creation, experimentation, and evaluation (at the meso and micro levels). In cases with a territorial dimension, such as the tourism industry, living labs would feature relatively broad concertation and cooperation territories roughly following official administrative space. It also encompasses, at a lower geographic scale, spaces of encounter and intervention (e.g., space of encounter, virtual community, real-life context) where people are in close physical or virtual proximity. These spaces following social and lived spaces at meso and micro geographic scales.
Methodology
We conducted action research to document the iterative co-creation process behind the design of a technology-enhanced tourist experience, which was conceptualized according to the needs and actions of tourists discovering a new destination. The living lab is used as "an approach to support and implement processes of open innovation in the context of academy-society collaboration projects" (Levén & Holmström, 2008) . The role of lead researchers is to oversee the living lab process, prepare co-creation workshops, and facilitate co-creation both in situ and online. They lead the "experimentation" component. They describe how innovation capability is growing, and the drivers and Table 1 . Levels of analysis for living labs (Schuurman, 2015; Schuurman et al., 2015) www.timreview.ca
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barriers at play. The collaborating researchers support the co-creation process, deliver specific workshops on technology and the tourist experience, and help to document and characterize the growth in innovation capability. It is done using case study methodology (Yin, 2011) .
In this case study, we captured user feedback iteratively and sometimes led to modifications of the processes. There were multiple opportunities for feedback and evaluation by users: before, during, and after activities; during workshops; and during field testing. Our action research in a living lab context relied on an adaptation of the FormIT approach (Bergvall-Kåreborn et al., 2009) . The role of the lead researcher was to oversee the process, prepare co-creation workshops, and facilitate co-creation both in situ and online.
Two sources of data were used to describe the case and analyze the innovation processes. The first source was all the documents and notes produced by the partners involved in the process, which includes text data from a tourist panel and from an in situ observation of tourists using the innovations. The second source of data was a Policy Delphi (Linstone & Turoff, 2002) exercise run through 10 stakeholders involved in the process.
Case Study -When Technology Meets Territory: Co-Creation of a TechnologyEnhanced Tourist Experience
Through this article, we continue our analysis of an innovation project in a living lab setting that included a higher-education institution, a destination management organization, a technology developer, tourism providers, and tourists. The destination management organization for Rivière-du-Loup in Quebec, Canada, wanted to improve tourists' sightseeing experience using technology. Its intention was to produce podcasts. The local higher-education and research institution, the Cégep de Rivière-du-Loup (cegeprdl.ca), offered support for living lab projects, and the destination management organization tasked the institution with bringing together all stakeholders listed above and launching an action research project. The intention of the project was then transformed by the stakeholders into getting creative distance by introducing the users' inputs into the project of co-creating a technology-enhanced tourist experience in a living lab setting for the discovery of the rural areas of the county.
The two-year project involved a community of tourism providers and tourists and used a combination of virtual and in situ collaborative processes to conceptualize, prototype, and test the tourist experience. The project provided an opportunity to achieve co-creation in a living lab setting. A mobile application (ICI Rivière-duLoup) was conceptualized and prototyped during the first year of the project, and was tested and refined during the second year.
In terms of living lab characteristics, the project is a small, but typical living lab. The following subsections describe the levels of analysis.
Macro level: Living lab constellation
The macro level is where stakeholders in the innovation ecosystem come together and discuss the planning and governance of the area or industry where user-driven innovation is needed. The macro level is the group of stakeholders that choose the specific living lab projects to be conducted. It is where knowledge and expertise accumulate. In the ongoing project under consideration, the macro and meso levels overlap to form a single level, as is often the case in less mature living lab structures that work on a single project. Indeed, in this action research project, the governance, and the planning are done by the same key stakeholders who are leading the co-creation process at the meso level. These stakeholders include a technology provider, a destination management organization, and the local higher-education and research institution, which is also a living lab called LLio: Living lab en innovation ouverte (Living Lab in Open Innovation; llio.quebec).
For the moment, the research question of the living lab constellation (macro) is the research question of the living lab project (meso): How can we create a technologyenhanced tourist experience -and how can we integrate this approach at the destination level?
The macro level, based on the model by Schuurman and colleagues (2015) , could improve transfer and retention of the knowledge accumulated through living lab projects (meso level). In the case under consideration, training could be offered to stakeholders outside the living lab project. Tools and documents could be circulated, and documents could be shared in a monitoring and curation context. In the three-level model, the macro level (the living lab constellation) is viewed as a structure that can accommodate various projects. Accordingly, the "co-creating a technology-enhanced www.timreview.ca
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tourist experience" project would be the first project, and others could follow, either in the same community or in a different territory or subindustry within the living lab constellation.
Even though the macro and meso levels overlap in the current living lab structure by having the same key stakeholders, some impacts at the macro level can be identified:
• increased strategic thinking/tourist intelligence (appropriation of the Destination 2.0 concept, which refers to the technological participation of the tourist destination in creating, marketing, and commenting on the destination and the tourist experience principles)
• greater capacity for innovation among tourism providers • knowledge retention (collaborative methods, tourist experience and co-creation concepts, and technology concepts and prototypes)
• transfer of knowledge and know-how to members of the destination management organization through technology demonstrations, document circulation, and training on technology, tourism, co-creation of tourist experiences and Destination 2.0
• identification of opportunities (e.g., technology-enhanced tourist experience concepts that the destination's stakeholders can experiment with)
• identification of research funding opportunities where the living lab engagement space becomes a forum for a national-scope project (e.g., climate change)
In the two rounds of the Policy Delphi exercise, all 10 participants rated the integration of all elements of the Destination 2.0 model (Neuhofer et al., 2014) into the destination strategy as very important or important. They identified the living lab as an enabler, but they also pinpointed the importance of extending their new capacities to the whole destination.
Meso level: Living lab innovation project
The meso level guides the innovation project conducted using a living lab approach. In the case under consideration, the meso level is the steering committee made up of representatives from three stakeholders (the teaching and research institution/living lab, the technology provider, and the destination management organization). The committee plans the key project stages and approves inputs and outputs at each stage. The lead researcher plans individual workshops in more detail. So far, the living lab project (meso level) has enabled the development of two mobile apps, has improved innovation capacity, and has provided a physical and virtual space for engagement and co-creation.
Micro level: Living lab methodologies
The micro level focuses on the timing and content of cocreation meetings and user interactions. At this level, through various in situ and online workshops and through observation, tourists' needs and expectations are identified and concepts are co-created, co-developed, and eventually tested by users in the field. These various types of interactions take place in spaces of encounter and interaction. In the living lab project under consideration, the following spaces were used:
• a collaborative space at the local college (used by the LLio living lab) for co-creation workshops and training sessions
• a tourist information centre and museum institution for field observations
• a secret Facebook group, SurveyMonkey, Google Drive, and a website for data collection and interactions
Discussion
In the project under consideration, the meso and macro levels overlap. In a more mature living lab structure, the meso level would likely be associated with a specific innovation project like the ongoing one, while the macro level -within a broader territory or industry -could supervise multiple innovation projects and optimize knowledge retention and transfer. The meso level would provide a reusable but adaptable template that could be applied to various individual cases and subterritories across the living lab constellation.
The starting point for the innovation project is local (a county), and so is the project's scale, with the local destination management organization, the regional highereducation institution, and a local technology provider. This is a meso scale of intervention. All tourism providers were also local. The tourist community was made up of people (users) from within and outside the region. Assuming that the research question and the living lab structure were applied at the macro level in order for www.timreview.ca
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the living lab to mature and to consolidate its operations, what would be the appropriate scale? Local, regional, supra-regional, national, or industry-wide ?
Although Schuurman and colleagues (2015) argue that knowledge and expertise retention happens at the macro level, and while Leminen and colleagues (2015) suggest that a very broad user pool increases opportunities for innovation, applying the macro level to a strongly territorial industry such as tourism raises the following question: What is the appropriate scale of intervention? Perhaps the overlapping in our case is due not only to the living lab's low maturity level, but also to the context, given that tourism practices are deeply rooted in a physical and social space. Nevertheless, the macro level could become more relevant by breaking away from the meso level and focusing on the micro level.
Accordingly, if the living lab structure were to be applied at a broader macro level, conditions for success would need to be reproduced at the micro level: spaces of encounter for co-creation and training, real-life user observation and engagement contexts, and a technology infostructure (information technology structure) to engage users remotely. Most expertise developed through the living lab project was at the micro level. However, the omnipresence of living lab coordination at all three levels of the current project raises the thorny question of transfer between levels. Such transfer needs to involve a wide range of stakeholders at the micro and meso levels while maintaining a measure of consistency at the macro level. In the current project, transfer happened organically, with stakeholders at the micro level appropriating techniques and processes in order to apply them to other projects they are involved in at the meso level. However, the ecosystem's low maturity level and the territorial specificities of the tourism industry prevent us from determining whether the macro level encompasses all projects that benefit from the spread of living lab processes.
We therefore believe that the question of territories and scales is extremely relevant when considering living lab interventions in a regional development context, especially in strongly territorial industries such as tourism.
Although there is overlap in our case, such overlap does not hinder reflection. However, it is necessary to combine innovation process levels, geographic scales, and living lab characteristics to arrive at a descriptive grid that can guide reflection on both innovation and scales for a sustainable living lab process, eventually leading to the institutionalization of the living lab process at the appropriate territorial scale.
An institutionalization territory (Lévesque & Vaillancourt, 1998 ) is a territory where a body of social relationships can be maintained over time; it remains sustainable while continuing to evolve. The diversity of interventions and types of living labs calls for formal institutionalization levels that can promote sustainability of the relationships created by living labs. Table 2 summarizes the links between innovation process levels, territory levels, and living lab characteristics. 
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Conclusion
By applying the three-level living lab analysis model to our tourism living lab project, we observed that the current project's micro level matches the micro level described in the literature. However, the current project merges the macro and meso levels into a single level, with no hierarchical or territorial distinctions. Returning to Schuurman and colleagues (2015) , we can state that the two levels of innovation, macro and meso, are led by the same stakeholders in different processes but sometimes at the same time, with the territorial scale being the same: the scale of the local county. We also found that a broader scale at the macro level might be preferable, although the low maturity of the living lab under consideration makes it hard for us to determine whether the ideal scale would be regional, supra-regional, or national. These results raised questions about the appropriate territorial scale for ensuring sustainability and efficiency in a living lab. The overlapping of the macro and meso level raised issues of diversity in terms of the different points of view "at the table" but also in terms of the diversity of territorial governance at play in the project.
Living labs are not working in a neutral deterritorialized context; they work on a territorial context at a scale or another. Our analysis of the action research shows that, as a territorial model of action, the living lab acts at different territorial scales. We therefore proposed a descriptive grid that merges the levels of the innovation process with the scales of the territory associated with the living lab's areas of intervention. Future research will be required to test this grid and to probe deeper into the relationships between innovation, living labs, territories, and territorial industries involved in living labs.
